
(12) United States Patent 
Sato 

USOO9676616B2 

US 9,676,616 B2 
Jun. 13, 2017 

(10) Patent No.: 
(45) Date of Patent: 

(54) SEMICONDUCTOR PRESSURE SENSOR 
AND METHOD OF FABRICATING SAME 

(71) Applicant: Mitsubishi Electric Corporation, 
Tokyo (JP) 

(72) Inventor: Kimitoshi Sato, Tokyo (JP) 

(73) Assignee: Mitsubishi Electric Corporation, 
Tokyo (JP) 

(*) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

(21) 

(22) 

Appl. No.: 14/956,675 

Filed: Dec. 2, 2015 

Prior Publication Data 

US 2016/0272487 A1 Sep. 22, 2016 
(65) 

(30) Foreign Application Priority Data 

Mar. 19, 2015 (JP) ................................. 2015-055907 

(51) Int. Cl. 
HOIL 29/84 
BSIC I/00 
U.S. C. 
CPC. B8IC I/00182 (2013.01); B8IB 2201/0264 

(2013.01); B8IB 2203/0127 (2013.01); B8IB 
2203/0307 (2013.01); B8IB 2203/04 

(2013.01); B8IB 2207/015 (2013.01); B8IC 
2203/0714 (2013.01); B8IC 2203/0735 

(2013.01) 

(2006.01) 
(2006.01) 

(52) 

(58) Field of Classification Search 
CPC ... B81B 2201/0264; B81B 2203/0307; B81B 

2203/04; B81B 2207/015; B81B 3/0054; 
B81C 1/00166; B81C 2203/0172; B81C 

22O3/O714 
USPC .......................................... 257/416 417, 254 
See application file for complete search history. 

5,0227b, 38 23b 
54 

49, 3a 34 

25 39 35 34 4 43)4, 35 43a S A3a 

(56) References Cited 

U.S. PATENT DOCUMENTS 

6,167,761 B1 1/2001 Hanzawa et al. 
6,965,468 B2 * 1 1/2005 Huibers ................. B82Y 3O/OO 

359,290 
2002/0072144 A1* 6/2002 Gogoi................... GO1L 9/0073 

438/50 
2002/0167380 A1* 11/2002 Kang ................. HO1H 59,0009 

333,262 
2011/0248.364 A1* 10/2011 Huang .................. B81B 7,0061 

257/416 
2014/0319585 A1 10, 2014 Sato 

FOREIGN PATENT DOCUMENTS 

JP H11-281.509 A 10, 1999 
JP 2004-526299. A 8, 2004 
JP 2014-215206. A 11/2014 

* cited by examiner 

Primary Examiner — Benjamin Sandvik 
Assistant Examiner — Herve ASSouman 

(74) Attorney, Agent, or Firm — Studebaker & Brackett 
PC 

(57) ABSTRACT 

In a semiconductor pressure sensor, a fixed electrode is 
formed as the same layer as a diffusion layer formed to 
extend from a surface of a semiconductor Substrate to inside 
of the semiconductor substrate. A void is formed by remov 
ing a sacrifice film, which is a region constituted of the same 
film as a floating gate electrode. A movable electrode 
includes an anchor portion which Supports the movable 
electrode via the void relative to the fixed electrode and in 
which the sacrifice film is at least partially opened. The 
anchor portion has a first anchor provided to divide the 
movable electrode into a plurality of movable electrode units 
when viewed in a plan view Such that one pair of adjacent 
movable electrode units of the plurality of movable elec 
trode units divided share the same first anchor. 

11 Claims, 95 Drawing Sheets 
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SEMCONDUCTOR PRESSURE SENSOR 
AND METHOD OF FABRICATING SAME 

BACKGROUND OF THE INVENTION 

Field of the Invention 
The present invention relates to a semiconductor pressure 

sensor and a method of fabricating the semiconductor pres 
Sure sensor, particularly a semiconductor pressure sensor 
including a MOS circuit, and a method of fabricating such 
a semiconductor pressure sensor. 

Description of the Background Art 
In recent years, semiconductor pressure sensors are used 

in various fields such as in vehicles. Some semiconductor 
pressure sensors are integrated with MOS (Metal Oxide 
Semiconductor) circuits. A semiconductor pressure sensor 
disclosed in Japanese National Patent Publication No. 2004 
526299 (Patent Document 1) will be described as this type 
of semiconductor pressure sensor. 
The semiconductor pressure sensor has a semiconductor 

Substrate including the following defined regions: a region 
(MOS region) in which a MOS circuit is formed; and a 
region (pressure sensor region) in which a pressure sensor is 
formed. In the MOS region, a MOS circuit is formed 
including an in channel type MOS transistor and a p channel 
type MOS transistor. In the pressure sensor region, a capaci 
tive type pressure sensor is formed. The capacitive type 
pressure sensor includes a fixed electrode and a movable 
electrode, and has a vacuum chamber provided between the 
fixed electrode and the movable electrode. The vacuum 
chamber is sealed by a sealing film. The pressure is mea 
Sured by detecting a change in the distance between the 
movable electrode and the fixed electrode as a change in the 
capacitance value. 

Meanwhile, for the movable electrode of such a pressure 
sensor, an anchor for Supporting the movable electrode is 
preferably formed as disclosed in Japanese Patent Laying 
Open No. 11-281509 (Patent Document 2), for example. 
With this, reliability of control for position of the movable 
electrode relative to the fixed electrode can be improved 
O. 

SUMMARY OF THE INVENTION 

However, for example, if a plurality of movable elec 
trodes are arranged when viewed in a plan view and one 
anchor is formed for each of the plurality of movable 
electrodes, the anchors may cause increase of the area of the 
entire pressure sensor region when viewed in a plan view. 
Japanese Patent Laying-Open No. 11-281509 does not take 
this into consideration. 

Moreover, when the pressure sensor region and the MOS 
region are formed in the same semiconductor Substrate and 
a step of forming each member of the pressure sensor is 
configured as a step different from a step of forming each 
member of the MOS circuit, the number of steps is 
increased, thereby presumably resulting in increased fabri 
cation cost. Although Japanese National Patent Publication 
No. 2004-526299 takes this into consideration to a certain 
extent, there is room to reduce the number of steps. 
The present invention has been made in view of the 

above-mentioned problem, and has an object to provide a 
semiconductor pressure sensor allowing for reduction of 
plane area of the entire pressure sensor without increasing 
the number of steps as well as a method of fabricating Such 
a semiconductor pressure sensor. 
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2 
A semiconductor pressure sensor of one embodiment of 

the present invention includes first region and second region, 
a pressure sensor, a transistor, an interlayer insulation film, 
a hole, a sealing portion, and an opening. The first region and 
second region are each defined in a surface of a semicon 
ductor substrate. The pressure sensor is formed in the first 
region and includes a fixed electrode, a Void, and a movable 
electrode, the void being provided above the fixed electrode, 
the movable electrode being provided above the void. The 
transistor is formed in the second region and includes a first 
electrode and a second electrode as a gate electrode, the 
second electrode being provided above the first electrode. 
The interlayer insulation film is formed to cover the pressure 
sensor and the transistor. The hole is formed in the interlayer 
insulation film and communicates with the Void. The sealing 
portion seals the Void. The opening is formed in the inter 
layer insulation film to expose the movable electrode. The 
fixed electrode is formed as the same layer as the first 
electrode. The void is formed by removing a sacrifice film, 
which is a region constituted of the same film as the second 
electrode. The movable electrode includes an anchor portion 
which supports the movable electrode via the void relative 
to the fixed electrode and in which the sacrifice film is at 
least partially opened. The anchor portion has a first anchor 
provided to divide the movable electrode into a plurality of 
movable electrode units when viewed in a plan view such 
that one pair of adjacent movable electrode units of the 
plurality of movable electrode units divided share the same 
first anchor. 
A semiconductor pressure sensor of another embodiment 

of the present invention includes first region and second 
region, a pressure sensor, a transistor, an interlayer insula 
tion film, a hole, a sealing portion, and an opening. The first 
region and second region are each defined in a surface of a 
semiconductor Substrate. The pressure sensor is formed in 
the first region and includes a fixed electrode, a Void, and a 
movable electrode, the void being provided above the fixed 
electrode, the movable electrode being provided above the 
Void. The transistor is formed in the second region and 
includes a floating gate electrode. The interlayer insulation 
film is formed to cover the pressure sensor and the transistor. 
The hole is formed in the interlayer insulation film and 
communicates with the Void. The sealing portion seals the 
void. The opening is formed in the interlayer insulation film 
to expose the movable electrode. The fixed electrode is 
formed as the same layer as a diffusion layer formed to 
extend from the surface of the semiconductor substrate to 
inside of the semiconductor substrate. The void is formed by 
removing a sacrifice film, which is a region constituted of 
the same film as the floating gate electrode. The movable 
electrode includes an anchor portion which Supports the 
movable electrode via the void relative to the fixed electrode 
and in which the sacrifice film is at least partially opened. 
The anchor portion has a first anchor provided to divide the 
movable electrode into a plurality of movable electrode units 
when viewed in a plan view Such that one pair of adjacent 
movable electrode units of the plurality of movable elec 
trode units divided share the same first anchor. 
A semiconductor pressure sensor of still another embodi 

ment of the present invention includes first region and 
second region, a pressure sensor, a transistor, an interlayer 
insulation film, a hole, a sealing portion, and an opening. 
The first region and second region are each defined in a 
Surface of a semiconductor Substrate. The pressure sensor is 
formed in the first region and includes a fixed electrode, a 
void, and a movable electrode, the void being provided 
above the fixed electrode, the movable electrode being 
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provided above the void. The transistor is formed in the 
second region and includes a first electrode and a second 
electrode as a gate electrode, the second electrode being 
provided above the first electrode. The interlayer insulation 
film is formed to cover the pressure sensor and the transistor. 
The hole is formed in the interlayer insulation film and 
communicates with the Void. The sealing portion seals the 
void. The opening is formed in the interlayer insulation film 
to expose the movable electrode. The fixed electrode is 
formed as the same layer as a diffusion layer formed to 
extend from the surface of the semiconductor substrate to 
inside of the semiconductor substrate. The void is formed by 
removing a sacrifice film, which is a region constituted of 
the same film as the second electrode. The movable elec 
trode includes an anchor portion which Supports the mov 
able electrode via the void relative to the fixed electrode and 
in which the sacrifice film is at least partially opened. The 
anchor portion has a first anchor provided to divide the 
movable electrode into a plurality of movable electrode units 
when viewed in a plan view Such that one pair of adjacent 
movable electrode units of the plurality of movable elec 
trode units divided share the same first anchor. 

In a method of fabricating a semiconductor pressure 
sensor in one embodiment of the present invention, a first 
region and a second region are first defined in a Surface of 
a semiconductor Substrate, a pressure sensor being to be 
formed in the first region, a transistor being to be formed in 
the second region. A first conductor film is formed in the first 
and second regions. A first conductor film pattern is formed 
to serve as a fixed electrode in the first region and to serve 
as a first electrode of the transistor in the second region by 
patterning the first conductor film. A second conductor film 
is formed on the first conductor film pattern in the first and 
second regions. By patterning the second conductor film, a 
second conductor film pattern is formed to serve as a 
sacrifice film in the first region and serve as a second 
electrode provided above the first electrode of the transistor 
in the second region. A movable electrode is formed on the 
second conductor film pattern in the first region. An inter 
layer insulation film is formed to cover the movable elec 
trode and the second electrode. A hole is formed at a portion 
of the interlayer insulation film in the first region so as to 
extend to the second conductor film pattern serving as the 
sacrifice film. A void is formed by removing the second 
conductor film pattern serving as the sacrifice film. A sealing 
portion is formed by closing the hole communicating with 
the Void. An opening is formed at a portion of the interlayer 
insulation film in the first region so as to expose the movable 
electrode. When forming the second conductor film pattern, 
an opened portion is formed in the sacrifice film. When 
forming the movable electrode, an anchor portion is formed 
of the same material as the movable electrode to support the 
movable electrode, the anchor portion including a region 
formed to fill the opened portion in the sacrifice film. The 
anchor portion has a first anchor formed to divide the 
movable electrode into a plurality of movable electrode units 
when viewed in a plan view Such that one pair of adjacent 
movable electrode units of the plurality of movable elec 
trode units divided share the same first anchor. 

In a method of fabricating a semiconductor pressure 
sensor in another embodiment of the present invention, a 
first region and a second region are first defined in a Surface 
of a semiconductor Substrate, a pressure sensor being to be 
formed in the first region, a transistor being to be formed in 
the second region. A diffusion layer is formed to extend from 
the surface of the semiconductor substrate in the first and 
second regions to inside of the semiconductor Substrate, the 
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4 
diffusion layer being to serve as a fixed electrode in the first 
region. A first conductor film is formed in the first and 
second regions. A conductor film pattern is formed to serve 
as a sacrifice film in the first region and to serve as a first 
electrode of the transistor in the second region by patterning 
the first conductor film. A second conductor film is formed 
to serve as a second electrode provided above the first 
electrode in the second region. A movable electrode is 
formed on the conductor film pattern in the first region. An 
interlayer insulation film is formed to cover the movable 
electrode and the second electrode. A hole is formed at a 
portion of the interlayer insulation film in the first region so 
as to extend to the conductor film pattern serving as the 
sacrifice film. A void is formed by removing the conductor 
film pattern serving as the sacrifice film. A sealing portion is 
formed by closing the hole communicating with the Void. An 
opening is formed at a portion of the interlayer insulation 
film in the first region so as to expose the movable electrode. 
When forming the conductor film pattern, an opened portion 
is formed in the sacrifice film. When forming the movable 
electrode, an anchor portion is formed of the same material 
as the movable electrode to support the movable electrode, 
the anchor portion including a region formed to fill the 
opened portion in the sacrifice film. The anchor portion has 
a first anchor formed to divide the movable electrode into a 
plurality of movable electrode units when viewed in a plan 
view such that one pair of adjacent movable electrode units 
of the plurality of movable electrode units divided share the 
same first anchor. 

In a method of fabricating a semiconductor pressure 
sensor in still another embodiment of the present invention, 
a first region and a second region are first defined in a surface 
of a semiconductor Substrate, a pressure sensor being to be 
formed in the first region, a transistor being to be formed in 
the second region. A diffusion layer is formed to extend from 
the surface of the semiconductor substrate in the first and 
second regions to inside of the semiconductor Substrate, the 
diffusion layer being to serve as a fixed electrode in the first 
region. A first conductor film is formed in the second region 
and a second conductor film is formed in the first and second 
regions. A conductor film pattern is formed to serve as a 
sacrifice film in the first region and to serve as a second 
electrode of the transistor in the second region by patterning 
the second conductor film, the second electrode being pro 
vided above a first electrode of the transistor serving as the 
first conductor film. A movable electrode is formed on the 
conductor film pattern in the first region. An interlayer 
insulation film is formed to cover the movable electrode and 
the second electrode. A hole is formed at a portion of the 
interlayer insulation film in the first region so as to extend to 
the conductor film pattern serving as the sacrifice film. A 
void is formed by removing the conductor film pattern 
serving as the sacrifice film. A sealing portion is formed by 
closing the hole communicating with the Void. An opening 
is formed at a portion of the interlayer insulation film in the 
first region so as to expose the movable electrode. When 
forming the conductor film pattern, an opened portion is 
formed in the sacrifice film. When forming the movable 
electrode, an anchor portion is formed of the same material 
as the movable electrode to support the movable electrode, 
the anchor portion including a region formed to fill the 
opened portion in the sacrifice film. The anchor portion has 
a first anchor formed to divide the movable electrode into a 
plurality of movable electrode units when viewed in a plan 
view such that one pair of adjacent movable electrode units 
of the plurality of movable electrode units divided share the 
same first anchor. 
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In the semiconductor pressure sensor of the present inven 
tion, one pair of adjacent movable electrode units are 
provided to share the same first anchor. Accordingly, the 
plane area of the entire pressure sensor can be reduced. 

In the method of fabricating the semiconductor pressure 
sensor in the present invention, the fixed electrode and the 
sacrifice film are formed in the first region using the same 
layer as the film formed in the second region, thereby 
Suppressing increase of the number of steps. Further, the 
previously opened portion in the sacrifice film serves as the 
anchor portion, whereby a necessary minimum area of the 
first anchor can be formed precisely and the plane area of the 
entire pressure sensor can be reduced by sharing the first 
anchor between the plurality of movable electrode units. 
The foregoing and other objects, features, aspects and 

advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic plan view showing a configuration 
of a detection pressure sensor of a first embodiment. 

FIG. 2 is a schematic cross sectional view of a first region 
surrounded by a II-II line of FIG. 1. 

FIG. 3 is a schematic cross sectional view showing 
configurations of a first region surrounded by a III-III line of 
FIG. 1 and a second region defined around the first region. 

FIG. 4 is an enlarged schematic plan view of a region IV 
surrounded by a dotted line of FIG. 1, i.e., a movable 
electrode unit. 

FIG. 5 is a schematic cross sectional view showing a first 
step of a method of fabricating the first region shown in FIG. 
2 in the semiconductor pressure sensor of the first embodi 
ment. 

FIG. 6 is a schematic cross sectional view showing a first 
step of a method of fabricating the first and second regions 
shown in FIG. 3 in the semiconductor pressure sensor of the 
first embodiment. 

FIG. 7 is a schematic cross sectional view showing a 
second step of the method of fabricating the first region 
shown in FIG. 2 in the semiconductor pressure sensor of the 
first embodiment. 

FIG. 8 is a schematic cross sectional view showing a 
second step of the method of fabricating the first and second 
regions shown in FIG. 3 in the semiconductor pressure 
sensor of the first embodiment. 

FIG. 9 is a schematic cross sectional view showing a third 
step of the method of fabricating the first region shown in 
FIG. 2 in the semiconductor pressure sensor of the first 
embodiment. 

FIG. 10 is a schematic cross sectional view showing a 
third step of the method of fabricating the first and second 
regions shown in FIG. 3 in the semiconductor pressure 
sensor of the first embodiment. 

FIG. 11 is a schematic cross sectional view showing a 
fourth step of the method of fabricating the first region 
shown in FIG. 2 in the semiconductor pressure sensor of the 
first embodiment. 

FIG. 12 is a schematic cross sectional view showing a 
fourth step of the method of fabricating the first and second 
regions shown in FIG. 3 in the semiconductor pressure 
sensor of the first embodiment. 
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FIG. 13 is a schematic cross sectional view showing a 

fifth step of the method of fabricating the first region shown 
in FIG. 2 in the semiconductor pressure sensor of the first 
embodiment. 

FIG. 14 is a schematic cross sectional view showing a 
fifth step of the method of fabricating the first and second 
regions shown in FIG. 3 in the semiconductor pressure 
sensor of the first embodiment. 

FIG. 15 is a schematic cross sectional view showing a 
sixth step of the method of fabricating the first region shown 
in FIG. 2 in the semiconductor pressure sensor of the first 
embodiment. 

FIG. 16 is a schematic cross sectional view showing a 
sixth step of the method of fabricating the first and second 
regions shown in FIG. 3 in the semiconductor pressure 
sensor of the first embodiment. 

FIG. 17 is a schematic cross sectional view showing a 
seventh step of the method of fabricating the first region 
shown in FIG. 2 in the semiconductor pressure sensor of the 
first embodiment. 

FIG. 18 is a schematic cross sectional view showing a 
seventh step of the method of fabricating the first and second 
regions shown in FIG. 3 in the semiconductor pressure 
sensor of the first embodiment. 

FIG. 19 is a schematic cross sectional view showing an 
eighth step of the method of fabricating the first region 
shown in FIG. 2 in the semiconductor pressure sensor of the 
first embodiment. 

FIG. 20 is a schematic cross sectional view showing an 
eighth step of the method of fabricating the first and second 
regions shown in FIG. 3 in the semiconductor pressure 
sensor of the first embodiment. 

FIG. 21 is a schematic cross sectional view showing a 
ninth step of the method of fabricating the first region shown 
in FIG. 2 in the semiconductor pressure sensor of the first 
embodiment. 

FIG. 22 is a schematic cross sectional view showing a 
ninth step of the method of fabricating the first and second 
regions shown in FIG. 3 in the semiconductor pressure 
sensor of the first embodiment. 

FIG. 23 is a schematic cross sectional view showing a 
tenth step of the method of fabricating the first region shown 
in FIG. 2 in the semiconductor pressure sensor of the first 
embodiment. 

FIG. 24 is a schematic cross sectional view showing a 
tenth step of the method of fabricating the first and second 
regions shown in FIG. 3 in the semiconductor pressure 
sensor of the first embodiment. 

FIG. 25 is a schematic cross sectional view showing an 
eleventh step of the method of fabricating the first region 
shown in FIG. 2 in the semiconductor pressure sensor of the 
first embodiment. 

FIG. 26 is a schematic cross sectional view showing an 
eleventh step of the method of fabricating the first and 
second regions shown in FIG. 3 in the semiconductor 
pressure sensor of the first embodiment. 

FIG. 27 is a schematic cross sectional view showing a 
twelfth step of the method of fabricating the first region 
shown in FIG. 2 in the semiconductor pressure sensor of the 
first embodiment. 

FIG. 28 is a schematic cross sectional view showing a 
twelfth step of the method of fabricating the first and second 
regions shown in FIG. 3 in the semiconductor pressure 
sensor of the first embodiment. 
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FIG. 29 is a schematic cross sectional view showing a 
thirteenth step of the method of fabricating the first region 
shown in FIG. 2 in the semiconductor pressure sensor of the 
first embodiment. 

FIG. 30 is a schematic cross sectional view showing a 
thirteenth step of a method of fabricating the first and second 
regions shown in FIG. 3 in the semiconductor pressure 
sensor of the first embodiment. 

FIG. 31 is a schematic plan view showing a configuration 
of a reference pressure sensor of a second embodiment. 

FIG. 32 is a schematic cross sectional view showing a 
configuration in which a detection pressure sensor and the 
reference pressure sensor are combined with each other in a 
first region in the second embodiment. 

FIG. 33 is a schematic cross sectional view of a first 
region (reference pressure sensor) surrounded by a XXXIII 
XXXIII line of FIG. 31. 

FIG. 34 is an enlarged schematic plan view of the same 
region as that of FIG. 4 in a first example of a third 
embodiment, i.e., a movable electrode unit. 

FIG. 35 is an enlarged schematic plan view of the same 
region as that of FIG. 4 in a second example of the third 
embodiment, i.e., a movable electrode unit. 

FIG. 36 is a schematic enlarged cross sectional view of an 
anchor portion in the first embodiment. 

FIG. 37 is an enlarged schematic cross sectional view of 
an anchor portion in a third example of the third embodi 
ment. 

FIG. 38 is an enlarged schematic cross sectional view of 
an anchor portion in a fourth example of the third embodi 
ment. 

FIG. 39 is a schematic cross sectional view showing a first 
step of a method of fabricating first and second regions of a 
semiconductor pressure sensor of a first example of a fourth 
embodiment. 

FIG. 40 is a schematic cross sectional view showing a 
second step of the method of fabricating the first and second 
regions of the semiconductor pressure sensor of the first 
example of the fourth embodiment. 

FIG. 41 is a schematic cross sectional view showing a 
third step of the method of fabricating the first and second 
regions of the semiconductor pressure sensor of the first 
example of the fourth embodiment. 

FIG. 42 is a schematic cross sectional view showing a 
fourth step of the method of fabricating the first and second 
regions of the semiconductor pressure sensor of the first 
example of the fourth embodiment. 

FIG. 43 is a schematic cross sectional view showing a 
fifth step of the method of fabricating the first and second 
regions of the semiconductor pressure sensor of the first 
example of the fourth embodiment. 

FIG. 44 is a schematic cross sectional view showing a first 
step of a method of fabricating first and second regions of a 
semiconductor pressure sensor of a second example of the 
fourth embodiment. 

FIG. 45 is a schematic cross sectional view showing a 
second step of the method of fabricating the first and second 
regions of the semiconductor pressure sensor of the second 
example of the fourth embodiment. 

FIG. 46 is a schematic cross sectional view showing a 
third step of the method of fabricating the first and second 
regions of the semiconductor pressure sensor of the second 
example of the fourth embodiment. 

FIG. 47 is a schematic plan view showing a configuration 
of a detection pressure sensor of a fifth embodiment. 

FIG. 48 is a schematic cross sectional view of a first 
region surrounded by a XLVIII-XLVIII line of FIG. 47. 
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FIG. 49 is a schematic cross sectional view showing a 

configuration of a second region in the fifth embodiment 
(basically the same configuration as that in FIG. 3). 
FIG.50 is a schematic cross sectional view showing a first 

step of a method of fabricating the first region shown in FIG. 
48 in the semiconductor pressure sensor of the fifth embodi 
ment. 

FIG. 51 is a schematic cross sectional view showing a first 
step of a method of fabricating the second region shown in 
FIG. 49 in the semiconductor pressure sensor of the fifth 
embodiment. 

FIG. 52 is a schematic cross sectional view showing a 
second step of a method of fabricating the first region shown 
in FIG. 48 in the semiconductor pressure sensor of the fifth 
embodiment. 

FIG. 53 is a schematic cross sectional view showing a 
second step of the method of fabricating the second region 
shown in FIG. 49 in the semiconductor pressure sensor of 
the fifth embodiment. 

FIG. 54 is a schematic cross sectional view showing a 
third step of the method of fabricating the first region shown 
in FIG. 48 in the semiconductor pressure sensor of the fifth 
embodiment. 

FIG. 55 is a schematic cross sectional view showing a 
third step of the method of fabricating the second region 
shown in FIG. 49 in the semiconductor pressure sensor of 
the fifth embodiment. 

FIG. 56 is a schematic cross sectional view showing a 
fourth step of the method of fabricating the first region 
shown in FIG. 48 in the semiconductor pressure sensor of 
the fifth embodiment. 

FIG. 57 is a schematic cross sectional view showing a 
fourth step of the method of fabricating the second region 
shown in FIG. 49 in the semiconductor pressure sensor of 
the fifth embodiment. 

FIG. 58 is a schematic cross sectional view showing a 
fifth step of the method of fabricating the first region shown 
in FIG. 48 in the semiconductor pressure sensor of the fifth 
embodiment. 

FIG. 59 is a schematic cross sectional view showing a 
fifth step of the method of fabricating the second region 
shown in FIG. 49 in the semiconductor pressure sensor of 
the fifth embodiment. 

FIG. 60 is a schematic cross sectional view showing a 
sixth step of the method of fabricating the first region shown 
in FIG. 48 in the semiconductor pressure sensor of the fifth 
embodiment. 

FIG. 61 is a schematic cross sectional view showing a 
sixth step of the method of fabricating the second region 
shown in FIG. 49 in the semiconductor pressure sensor of 
the fifth embodiment. 

FIG. 62 is a schematic cross sectional view showing a 
seventh step of the method of fabricating the first region 
shown in FIG. 48 in the semiconductor pressure sensor of 
the fifth embodiment. 

FIG. 63 is a schematic cross sectional view showing a 
seventh step of the method of fabricating the second region 
shown in FIG. 49 in the semiconductor pressure sensor of 
the fifth embodiment. 

FIG. 64 is a schematic cross sectional view showing an 
eighth step of the method of fabricating the first region 
shown in FIG. 48 in the semiconductor pressure sensor of 
the fifth embodiment. 

FIG. 65 is a schematic cross sectional view showing an 
eighth step of the method of fabricating the second region 
shown in FIG. 49 in the semiconductor pressure sensor of 
the fifth embodiment. 














































